Cognitive reserve is the ability to optimize performance through differential recruitment of brain networks, which may reflect the use of alternative cognitive strategies. Work is one of the most important sources of cognitive stimulation during adulthood. Mild cognitive impairment (MCI) represents an intermediate status between normal aging and dementia. As a consequence, this is considered a risk group regarding cognition. In order to study the probable association between occupational complexity and cognitive performance in a group of patients with MCI, a non-probabilistic intentional sample was dispensed on a group of 80 patients. Occupational complexity was explored by the Questionnaire on Agency of Labor Activity (CAAL, according to its acronym in Spanish) and a set of neuropsychological tests, which assessed cognitive performance in different areas: memory, attention, language and executive function, were administered. Results reveal that occupational complexity is associated to cognitive performance of elderly adults with MCI. With respect to working with Data, an increase in neuropsychological tests that demand high levels of attention and imply processing speed and working memory can be noted. Regarding the
Introduction

Mild cognitive impairment and cognitive reserve
World Health Organization [1] suggests that in recent years there has been a rise in life expectancy and a decline in the fertility rate, which has produced an increase in the proportion of people over 60 years in the general population. The aging population can be considered a success of public health policy and the socio-economic development, but also a challenge to society. The growth of this age group will cause an exponential increase of the prevalence of neurodegenerative diseases and other common pathologies in this stage of life. Research studies that will help prevent cognitive impairment and promote a healthy life style are of great importance in the near future.
Therefore, it is important to specifically understand the modifications that take place in each life stage as a consequence of the aging process. Among the changes that may occur in the elders, one that worries older adults most, are the ones related to cognition. A proper cognitive function is important for the maintenance of independence in the carrying out of daily and instrumental activities, such as financial management, taking medications, driving vehicles, or daily life skills like remembering appointments or learning how to use a computer. As the proportion of adults over age 60 is projected to increase compared to the population in general, it has become increasingly important to better understand the cognitive changes that accompany the aging process [2] . Since cognitive disorders are some of the main symptoms of dementia, the appearance of these difficulties is not only an alert to the subjects in this age group, but is also an indicator of possible intervention for health professionals who work in this field.
With regard to cognitive disorders of the elderly, it is possible to establish a continuum from normal to dementia, where it is possible to locate amid an intermediate diagnostic construct named
Mild Cognitive Impairment (MCI). MCI is defined as a condition that, in some cases, can be found in between normal and pathological aging, or as a condition that seems to delimitate a group of people with cognitive symptoms who find themselves in a situation of severe risk if compared to the situation observed in the general population who might develop a dementia, specially Alzheimer's [3] [4] [5] .
The diagnose criterion of MCI proposed by Petersen [6] embraces: (a) subjective memory complaints, (b) normal development of daily life activities, (c) normal general cognitive performance, (d) memory impairment diagnosed by tests with normative data performed on people who have the same age and educational level, and (e) non-existent dementia.
There are different sub-types of MCI that depend on what cognitive functions are affected. Thus, Petersen and Negash [7] , take the previous classification proposed by Petersen [6] [8, 9] . Individuals with MCI are in cognitive risk and it is of great importance to identify the aspects of lifestyle that can provide tools to slow the appearance of clinical indicators of the disease.
The hypothesis of Cognitive Reserve (CR) provides the necessary theoretical framework when trying to find answers regarding the role that lifestyle has in the protection of cognition of elderly adults. This theory defends that the brain has the capacity of protecting its synaptic network connections when a person is exposed to enriched environments [10] . The notion that apparently there exists a reserve that protects the brain from cognitive damage comes from the observation made by different researches that point out that occasionally there is no direct relation between brain damage and clinical manifestations of an injury [10, 11] . The CR theory establishes that different aspects of lifestyle give an individual a wealth of abilities that allow him to face more effectively the changes that occur in an anatomic-physiological level of his brain as a consequence of brain injury or a neurodegenerative disease, slowing the clinical manifestation of the pathological process [12] . Several studies have suggested that differential susceptibility to dementia level is related to variables such as education, literacy, IQ, and engagement in leisure activities. The concept of cognitive reserve posits that individual differences in how tasks are processed might provide differential reserve against brain pathology [13] .
One of the main challenges when studying the CR in elderly adults has to do with the search of means that allow to objectively asses this multiple construction. At present study, the CR goes towards an integrative approach, where this concept is understood as the result of a different set of factors where each one performs a specific contribution. These factors include various aspects that are related to the social and culture sphere in which an individual is developed, such as the economic status, the education, the main job held through adulthood and the participation in leisure activities [14] .
Among the factors that constitute the CR, one of the most studied is the key role that education has as a protector of cognitive impairment in the elderly. A higher educational level is generally associated to a better performance [15] [16] [17] . But, if we compare the time that a subject invested in the educative system with the time spent in the labor market, it is important to analyze the role that the Occupational Complexity (OC) has in the CR.
In adulthood, work provides one of the most important sources of cognitive stimulation. Several studies [18, 19] suggest that participation in cognitively stimulating activities contributes to cognitive reserve. Moreover, if the CR is based on the level of efficiency and flexibility of cognitive systems, it seems likely that the frequent use of these network systems involved in the resolution of intellectual challenges would be associated with a higher levels of CR [11] . Therefore, as posed by Schooler Mulatu & Oats [20] , individuals that are exposed to more complex work environments increased cognitive flexibility which provides them higher levels of cognitive stimulation and better opportunities for the construction of the CR.
Occupational complexity (OC) and cognitive Reserve (CR)
In the framework of the hypothesis of CR, several investigations indicate the importance that work has as a protector factor of cognition during the elderly stage of life. It is also important to point out that although people spend most of their time in the working environment, the actual knowledge with regard to the existing connection between the OC and the cognitive performance is limited if compared with other variables, such as educational level or free time usage [21, 22] .
Several researches have tried to identify the role that OC has as an indicator of cognitive impairment in the elderly separated from other factors that constitute the CR such as educational level or intelligence [23] . However, the associations that constitute this relation are not clear; and despite the fact that there are some discrepancies [24, 10] regarding the modulating role that OC might have with respect to cognition in the elderly, it has been suggested that stimulating environments add up to a subject's CR, which protects him from anatomic-pathologic changes that may take place as a result of the aging process or brain injuries [25, 26] .
Kohn and Schooler [27] were the pioneer authors to assess the existent relation between work and cognition. In an investigation that aims to obtain information about the influence that occupational conditions have on cognitive functions, the authors observed that enriched and challenging environments that demand complex activities produce an increase in the cognition flexibility as simpler working environments diminish this intellectual ability. Recently, Schooler, Mulatu and Oates [26] establish that elderly adults exposed to complex environments, works or recreational activities have the opportunity to continue exercising their cognition abilities, which help them preserve them for a longer period of time.
Among the several aspects involved in the occupational activity, one of the tasks that shows to have greater efficiency to maintain cognition in the elderly has to do with working complexity regarding the interaction with Data, People and Things. Several studies [28, 29] suggest that challenging works can be associated with a lower risk of manifesting performance weakening, especially in the activities that imply greater intellectual effort, interaction with other individuals and communication.
This benefit in the cognition sphere is not only evidenced in elderly normal adults, but also in studies that analyze the impact that occupational activity has on individuals with cognitive symptoms.
Researches performed in patients with Alzheimer´s Disease [30] [31] [32] conclude that occupational activity is related to cognitive status of subjects. This is an objective indicator of the effect that exposure to complex and enriched environments has in the brain. Several studies point out that those individuals who perform labor activities with higher interpersonal interaction and intellectual challenge manifest the apparition of symptoms related to Alzheimer's more slowly than those who are exposed to less cognitive demand but a higher physical effort [22, 33] .
Another source of proof that allows testing the hypothesis of CR comes from the study of functional images that show that those individuals that have a greater CR might tolerate higher pathological damage. The positron emission tomography (PET) is one of the most widely used methods and has provided higher evidences. Using this investigation method, several authors have been able to assess the role that different psycho-social factors related to environmental complexity have with respect to CR. These authors observed that in patients with equal degree of dementia and pathological damage but with a higher CR provided due to a complex labor task [12] , higher educational level [15] , higher premorbid IQ [34] , or higher intellectual and social participation and the performance of physical activities [35] , mild clinical manifestations of the disease are experienced. These findings support the forecast that individuals with a higher CR can tolerate a higher pathological damage [36] .
To sum up, although there exists an important theoretical framework coming from clinical, observational and image research with regard to the impact that OC has as a protector of cognition in healthy elderly adults or with diverse pathological alterations of cognition such as Alzheimer's, there is not so many scientific pieces of evidence that assess the role that this variable has in individuals with MCI. Declination in cognitive performance is one of the main problems associated with an unsuccessful and unhealthy aging. Complementary, it can be added that in a study conducted by Petersen et al. [37] 16% of people without neurological pathology whose ages were between 70 and 89, developed amnesic MCI having found that 83% of participants with MCI progress to dementia.
So as a result of population aging, it would be an in increased of seniors in the general percentages, producing a progressively increase in the incidence of diseases that affect cognition. Therefore, the detection and early diagnosis of MCI as an early and prodromal stage of Alzheimer's disease (AD) and other dementias, is relevant. Consequently, a central paradigm in research on MCI is the seeking of markers and indicators that help the early diagnosis and estimation of prognosis [38] . The occupational trajectory of an individual and more specifically, OC might become an early predictor variable to be considered in subjects in cognitive risk such as patients with MCI. Having data on this issue would also clarify how a person's job contributes to the development or alteration of cognitive efficiency and its CR, and it can promote the planning of intervention strategies that minimize detrimental consequences of work organization on the individual.
Therefore in the framework of cognitive reserve, the aim of the current research is to assess the possible relationship between complexity of occupational trajectory and cognitive performance in a group of patients with MCI. It is expected that there exists a connection between occupational trajectory and cognitive performance, considering occupational complexity as one of the probable neuro-protector factors of the cognitive performance in the elderly age.
Method
Design and setting
This was a retrospective correlation cross-sectional study of outpatients with MCI. The study was performed in the Institute of Neurosciences of Buenos Aires (INEBA, according to its acronym in Spanish), the Acute Care Hospital "Abel Zubizarreta," and the Institute for Neurological Research (FLENI), all of them located in the City of Buenos Aires, Argentina.
Subjects
The sample was made up by 80 patients who met the inclusion criteria for MCI [39] .
The inclusion criteria were:
1. The individual was neither normal nor demented.
2. There was evidence of cognitive impairment, shown by either objectively measured decline over time or subjective report of decline by self or informant in conjunction with objective cognitive deficits.
3. Activities of daily living were preserved and complex instrumental functions were either intact or minimally impaired. In this study, we considered evidence of cognitive deficit as when one of the objective neuropsychological tests showed at least 1.5 SD below the mean value for age-and education-matched healthy subjects.
Patients were excluded from the cohort if they had cerebrovascular disorders (defined by a score of 5 or higher on the Hachinski Ischemic Score) [40] or a history of neurological or major psychiatric disease or unstable general medical conditions. The criteria were provided and evaluated by a cognitive neurologist.
Procedures
Each subject underwent an individual uniformed structured evaluation that lasted 90 minutes approximately. The study was performed with the approval of the institutional review board. The research was performed in compliance with the Helsinki Declaration [41] . Written informed consent was given by all participants. a. Initial test: includes a semi-structured interview performed in order to obtain sociodemographic information by means of a basic data questionnaire. Questions on the clinical history and the functional level of the patient were made. Short screening cognitive tests like the MiniMental State Examination [43] and Clock Test [44] were incorporated and the general mood of the patient was assessed through Beck's Depression Inventory [45] and HADS-A (Hospital and Anxiety Depression Scale) [46] . The level of impairment of the patient was determined using the Global Dementia Rating (CDR-Clinical Dementia Rating) [47] . Functional Level of the patient was Spanish-Complutense (TAVEC, according to its acronym in Spanish) [51] , Boston Naming Test [52] Verbal Fluency Test [52] , the "Trail making test parts A and B" [53] , and several subtest from the WAIS III were selected: Digit Span, Vocabulary, Analogies, Matrix Reasoning and Cubes III [54] . observations by job analysts. The DOT classifies occupations based on a 9-digit code (i.e., 092.227-010, primary school teacher). The fourth, fifth, and sixth digits represent occupational complexity with data, people, and things, respectively. In the DOT, the most complex jobs are coded "0"; for ease of comprehension Kohn and Schooler (1983) scores have been reversed so higher scores reflects greater complexity.
Measures
Complexity ratings are summarized in Table 1 . Reference from the Dictionary of Occupational Titles. Rating scales have been reversed for the current study, so a higher score reflects greater complexity.
Statistic analysis of information
The data correspondent to the psychosocial variables and the specific aspects of the labor path are presented by means of percentages values of means and standard deviations in agreement to the variables score levels. The Pearson (r) correlation coefficient was used to assess the relation between labor complexity and cognitive performance obtained in the neuropsychology tests. Table 2 shows the socio-demographic profile and the MCI diagnose of the interviewees. Table 2 depicts the arithmetic mean and standard deviations and percentages that correspond to the variables that describe the socio-demographic profile of the interviewees and their particular labor situation. The results indicate that the average age is of 76.59 years old (SD = 6.6) and the educational level reached of 11.3 years (16/2) (SD = 3.71). The higher percentages are: female gender (68%), Argentine nationality (89%), married civil status (56%), and widow (28%).
Results
Regarding the position in the organization, the main percentage was employees (44%), this percentage was divided as follows: 31% administrative tasks and secretaries, 13% managerial positions, 15% workman, and the rest of the sample was made up of independent workers 26% and owners 15%. The average amount of years spent in the labor position was of 28.75 years (SD = 17.44) and the average amount of hours weekly spent in the labor environment was of 41, 43 (SD = 13.61).
According to the abbreviated version of the Index of Economic Social Level [58] , responses recorded on education and occupation showed that all study subjects belong to middle socioeconomic level.
In relation to the diagnose classification of the subjects, 81% of the sample was diagnosed with amnesic multi-domain MCI and 23% with unique domain MCI. Table 3 shows the arithmetic mean and the standard deviation of the scores obtained in the general tests and in the variable of occupational complexity and cognitive performance, as well as the correlation coefficient.
The results obtained in Table 3 indicate the following correlations: 
Discussion
Cognitive Reserve has been described by some authors as the brain capacity to tolerate in a better way the effects of a determined pathology associated to dementia. That is to say, a person with a richer cognitive reserve is able to tolerate a higher amount of neuropathology before the clinical symptoms become to manifest. This ability is developed as a consequence of the life experiences an individual goes through his entire life cycle such as education or labor tasks. The increasing interest towards the cognitive reserve has its roots on the fact that it might become a protector before the manifestation of Alzheimer's and other dementias [59] .
MCI is a pre-condition to dementia, the presence of this diagnosis is an important indicator regarding the likelihood of conversion, involving the presence of higher cognitive impairment. A group of patients of this study are vulnerable to cognitive impairment. Several psycho-social factors, such as the educational level, the intervention in physical and leisure activities have been studied over the last years in order to detect the soothing factors of the cognitive impairment in the elderly stages of life [60] [61] [62] .The role that OC has with respect to the subject's cognitive reserve has been studied in the framework of environmental complexity.
The current study, inserted in the framework of the theory of CR intended to find the possible association between the levels of OC and the cognitive performance in a group of elderly adults who have been diagnosed MCI. The data obtained, with a certain error margin, support the established hypothesis. OC is associated to cognitive performance of elderly adults with MCI. It is important to point out the impact that occupational complexity has as a modulator factor of cognition in the elderly. Consistently, with the results presented, OC, principally with respect to Data and People, comes out to be an indicator of the CR of an individual [63] . So, labor activities which are complex and more challenging from an intellectual point of view are associated with more benefits before the possibility of developing MCI in the elderly age.
With respect to the complexity of working with People, there can be seen an association between the level of complexity of the labor tasks held as a young adult and an increase in verbal abilities and verbal reasoning. The results are also in line with published literature that suggests the protective role that occupation might have on cognition, especially those that involve interaction with People [17, 64] . In these lines of thought, Andel and colleagues [64] , proposed that complexity of work with people might have a positive influence on later life´s cognition, where cognitive problems may be attenuated with participation in social activity. These are also consistent with the fact that jobs that involve interaction with people generally need social skills development where language and communication play a central role. This benefit is seen in jobs where the interaction with others is necessary for the full development of the work activity, like in teaching, selling or in the health field like the abilities needed for being a doctor, a psychologist or a social worker. These findings are clinically significant, especially for individuals whose jobs involve little social interaction. Andel and colleagues [64] suggest that participating in social activities, such as clubs or organizations, could be as beneficial on cognitive health as engaging in complex interaction with others in an occupational setting. This might be a complementary intervention in subjects in cognitive risk like MCI patients.
With respect to working with Data, it is observed that there is a positive association in the tests:
Digits Inverse (WAIS III), TMT AB, indicating the cognitive benefit that complex work with data has as regard to the tasks that demand high levels of attention and imply processing speed and/or working memory. These skills are usually needed for jobs and professions that require large data management and analysis, like being an executive secretary, an accountant or a researcher.
Complexity of work with Things was almost not related to cognition as measured in the neuropsychological test administered. Nevertheless, an inverse association is observed between Logic Memory (Signoret Memory Battery,) and working with Things. In previous studies [65, 66] , this complexity dimension was found to provide a relatively poor representation of general complexity of work and lower reliability of measurement [68] . But a possible interpretation of the obtained results could support the idea that individuals who have manual jobs are in a higher cognitive risk if compared to employees that work with their intellect [69] , especially in cognitive tasks that imply psychological functions like episodic and semantic memory or verbal abilities like the ones require for story recall. However, in the present study, complex work with Things was positively associated with Cubes (WAIS III), as it might be inferred that complex manual activities might have a positive effect in specific areas of cognition like visuospatial abilities. Some activities, where specific manual skills are required, like the ones trained for being a sculptor, a dentist, a tailor or a jeweler, might enhance some specific aspects of cognition.
Another fact that is worth analyzing is that not significant correlations were observed between OC and the recall of a word list (TAVEC), this is a surprising finding. A probable justification derived from it, can be the little variability obtained by the interviewed subjects in test scores; 81% of patients were diagnosed as Amnesic MCI single Domain (23%) or Amnesic MCI multi-domain (58%), both diseases imply the presence of pathological changes in memory. This difficulty was objectified through the neuropsychological assessment conducted. Then it is suggested that further analysis of this phenomenon may be taken into account in future studies that have a larger and more heterogeneous sample. However, based on the analysis performed, it could be proposed as a question, if the exposure to complex work environments is a factor strong enough to attenuate the pathological changes that occur in the field of memory in patients with MCI.
Nevertheless, in general, the presented results, coincide with the ones obtained in other investigations that declare the importance of the labor task as protectors of cognition. Working environmental complexity is one of the main promoters of CR of individuals. In connection to what the expression "use it or lose it" establishes, stimuli that come from daily life activities would facilitate the maintenance of cognitive functions in elderly adults for there exists a tight relation between the level and the kind of activity and the cognition performance in the elderly [70, 71] .
Some of the limitations of the study are that the interviewees were not selected through a probabilistic sampling and the number of subjects tested was smaller than the one desired. For this reason, the results cannot be generalized to other populations. Because of this, it is proposed to study the likely influence of other variables such as age and education in the cognitive performance of the elderly [72] . It is suggested, therefore, to continue the study, correcting these obstacles, thus performing a multiple regression analysis to assess the likely differential weight of the predictor variables "age", "education" and "occupational complexity" in determining the criterion variable "cognitive performance" of the elderly. It would also be interesting to analyze other aspects related to the aging process and cognitive impairment; if the onset of MCI was later in terms of chronological age in participants with greater complexity for instance. Thus, through these complementary analysis, it could be weighed that the role OC has as a modulator factor of cognition in subjects with MCI.
Nevertheless, this first research provides information on the positive impact that performance of complex labor tasks has on cognition, especially those activities that have to do with the interaction with Data and People. And, the fact that statistically significant associations were found between occupational complexity and cognition within this small sample, underscores the potential strength of the association. The presented results suggest that OC may positively influence cognition all along the entire life span and deserves further investigation as a proxy of CR.
Conclusion
The CR hypothesis posits that individuals with higher CR are able to better maintain cognitive function despite the level of pathology accumulated in the brain as a consequence of neurological diseases of various origins. These compensatory approaches and strategies are thought to be a direct result of various life experiences such as high occupational, educational attainment, leisure activities, and intelligence. One approach to testing the CR hypothesis is to analyze the probable association between a CR proxy (e.g. occupation) and cognitive performance. So, as it has been presented in this study, CR hypothesis can be the key point to clarify about the disjunction between the degree of brain damage and its outcome. Regarding the multiple factors that make the CR, this study sums up empirical evidences about the role that occupational complexity and main lifetime job might have on cognition. Consequently it adds empirical evidence that enriches the fields of Labor psychology and Gerontology. As a result, one of the possible applications of this study in the clinical field, is in the promotion of healthy cognitive habits. It emphasizes the importance to awareness older adults and middle age adults about the role that being expose to cognitive rich environments has on cognitive healthy aging. Therefore, it is proposed, that occupational complexity could be a central component in the construction of the CR. As exposed in the study, through adulthood, work is one of the most important environments where the individual can receive constant cognitive stimulation that promotes the formation of rich synaptic networks, which are the biological basis of CR. Since not all work tasks and environments are complex enough to propose cognitive challenges that stimulate mental functions such as memory, language, attention and executive functions, it is extremely vital that both, in the public and private sphere, programs are promote that enlighten about the role that continued education and leisure actives have as a complementary form of stimulation through the aging process. Therefore the creation of complementary spaces of cognitive stimulation, especially for those individuals who perform manual or unchallenging cognitive activities, can modulate the cognitive slowing curve which decreased functional independent level involvement. Finally, through the diffusion by health professionals about the importance of staying cognitively active throughout the entire lifespan, healthy aging is promote.
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